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METERS AND METER RATES.
Ity A A Thus, Ottawn.

There are tew things of more importance to owners of electric
light planty, or having a more potent influence for the financial
success of faiure of electric supply undertakings generally, than
meters and meter rates: and all those interested in the satisfac-
tory salution of the problem * how to increase profits from clectric
supply ** shonld give the subject of ths pager thorough and seri-
ous consideration. )

In these days of close competition i lightigg, m common with
all other industries, where we feel the need of constant siudy and
investigation m order 10 find, if possible, means of reducing the
cost of production, shoutd we not devote ourselves with equal
eneney and perseverance to the task of mereasmy the carmmg
power of our planis?

Upon this question, meter  rates have a direct and wnportant
bearing.

METERS.

It scems hardiy necessary at this time to make a plea for the
ase of electric meters.  Experience has estabhshed, beyond ques-*
tion, 2 fact that the use of meters increases the carmug power
of i plant A change from flat to meter rates invanably lowers
the peak of the station load curve to such an extent, that the
Lunp instatlation may be doubled before the peak regans its pre-
vious value ; the average earings per lamp installed will be such
as to show an increase in the total revenue, unless indeed the flat
rates previously charged were so bigh as te confine the use of the
hipzhts 10 Jongz-hour cotisumens. . .

The use of meters also plicces the owner of a plant in a positon
to compete successfully with gas and other illumnants for ali
chisses of consuthers, thereby facilitating the extension of tus
business.  This cannot be done under a flat rate system, except
by making all sorts of special rites, to meet special cases; a pro-
ceedmys which is cortam to produce dissatistaction among con-
sumers ;nd often works injustice 1o the suppher.

No attempt will be made to give in this paper a_history of the
electric meter; not even to cnumerate the many forms that have
been produced inthe process of evolution, to which we owe the
modern recording meter.  Too much vatuable time would be
taken up and no very useful purpose would be served by the re-
cital, as fiar as this Association is concerned.

Those who feel any interest in the subject may be referred to a
paper read by Mr. George W. Walker, before the Ametican In-
stitute of Electrical Engineers, May 21st, 1891,  Later meters
have been described and illustited from time to tume 1 the
clectrical press.

It 1s necessary 1o the full success and popularity of the meter
system of chatgang for current, that the meters should be direct
reading, in other words llm} the rqcord of consumption should
appear in plain figures on dials available to the consumer, as he
has longz been accustomed to in gas meters.

The Canadian Electric Light Inspection Act prohibits the use
of auy but direct readmy meters, therefore the choice of meters
lies between the different forms of these meters, generally known
as “motor meters.”

These melers are essentially clectro-motors opeiated by the
current to be measured and whose rotating member actuates a
tran of regastening wheels and dials.

They may be divided into two general classes, namely :—

Finnt.  Those operating on the indactive principle, wherein an
anmature consisting of a rngg, disk or cylmdcr.o[ melal, jcfmcmlly
iron, is carnied around by a rotating magnetic ficld. This field
results from the vurrem to be measared passing through a coil or
cails of wire, and the current induced in a closed secondary cail,
of low resistans t, act at angle with the first; . and, secand, those
embodying the well known principle of the direci-current motor 3
a wire wound armature rotating within a magnetic ficld.

Meters of the first ¢lass are sustable for alternating currents
only. and must be cahibrated for the wrequency at which they will
b operated.  Thev have no commutator nor brushes.  Those of
the second class may be used for either direet or altermating cur-
rents of any frequency.  They have a commutator and brushes.
That 1s their weak pont, as dirt and moisture willaflect the com-
mutator, and the meter will in time run too slow ualess it is
cleancd occaswenally, which is a troublesome procecding, now
that melersare sealed by the Government.  They require delicate
and carcful handling. . L.

Meters of cither ciass may be *‘current metens recording in
ampere-hours, o **enengy metens” which register in watt-hours.

In meters of the first class, which are genenally current melers,
the torque 18 approximately  propernonal to the squarc of the
current, and the speed 18 propertional to the torque.  Such are
the “*Schallenberger,” * Duncan™ cte.

1n meters of the second class, genenally energy meters, such as
the ** Thomwon,” the torque s directly propoertional to the power
apphied and the speed 3s propertional to the torgque. .

Al meter armatutes left free to revolve, run so fast at high
Toads as o senvusiy impair the accuracy and durability of the
meter. and means had 10 be provided to resterin their speed.
This was Jdone in two ways.  Small vanes or air fans were at-
tached to the end of arms madhy fixed to the aramature shaft.
These fans lie at right angles to the direction of mtation, and the
retandation o« Jue to the resistance of the air against them, which
™ am‘mximalcl\ l\h‘p\\ﬂi\\n.\lh\!h(‘ square of lhcspccd.mlh‘:u this
Jdevive mav oah be used in those meters where the torque i< pro-
portoma! 10 the square of e quantity to be measured. The
other way was o sttach to the .omature shaft a copper dink re-
volving between the poles of permarent magaets. '_I‘hcsc cxert 2
drag on the oddy vurrents generated :n +ie disk by its rotation in
the magnetic fiekd.™ This magaetic drag is proportional o the

speed, and is employed in meters where the torque is proportional
to the quantity (o be measured.

The majority of meters will not start with less than hree per
cent. of their full loads, and tend to run slow at hght and lngh
loads. This is a senous drawback, but there appears to be no
cffective remedy for 1t at the present time.

In choosing a meter the first point (o be settled is whether to
use A “‘current” meter or “tenergy’’ meter. At first sight it
would seem that the energy meter would best smt our purpose,
as it records the actual expenditure of enerygy, but where energy
18 supplied at a constant voltage, the record of the current meter
n volt amperes 1w proportionat to the energy.  With alternating
currents, and especially  with  inductive loads, the record  will
be shghtly in excess of the energy, but will be porportional to the
mactune capacity employed, which s a perfectly reasonable
charge aganst the consumer, since it s the maximum load in
volt-amperes that deternunes the size of the plant and the fixed
station expenses.  The current meter has the advantage of sim-
plicity, case of adjustment andless cost. It lends itself admirably
to the lamp hourerate of one cent, as its record shows the
lamp hours. Rates may be varied to suit all conditions by a
systems of discounits from the one cent rate,

The desirable charactenstics of a meter are:  Imtial accuracy,
constancy, simplicity of mechanism and ndicating dials, dura-
bility, ability to exclude dirt, mscects, etc., and to withstand tam-
permg.  Exanunation and test will deteranne how far these
charactenstics are possessed by a meter, except those of con-
stancy and durabsility, which can only be established by a test of
time in regular practice.  Both however, depend on good design
and workmanship, especially n the jewel bearings which should
be of the best quality, accurately ground and thoroughly polished.

The water has for some years used the * Schallenberger * cur-
rent meter which has met all the conditions of actual service in
quite a satisfactory manner with only ordinary care. He had
some experience with a certam type of meler i which so much
hieat was developed at normal full load as to roast the varmsh on
the outside of the wire coils. It 18 needless to say that such a
meter should, under no circumstances, be used.

METER DEPARTMENT.

The importance of a well organized meter department and
properly cquipped meter room, wheren testing, adjusting and res
painng of meters may be intelugently carnied on, cannot be too
strongly urged.  This department should be given in charge to
onc man who may be carcfully instructed in his duties and edu-
cated to perform lis work 10 an ¢fficient and systematic manaer.

When mcters are received trom the factory they should be ex-
amined, tested and adjusted if required before they are sent for
government inspection.

Recurds of these and all meter tests, of meters certsfied by the
government, nstalled or taken out, and of meters repaired,
should be keptin the meter room in a day book for that purpose
where entrics may be made from day to day, designating such
meter by the serial number, size and wmake. There should also
be a ledger into which, day-book emries should be posted. A
page to be headed, for each meter in use, by the serial number,
size and make. In this way cach page will contain a complete
history of one particuiar meter and this will be found very uscful
for reference.

No meter should be installed, removed or tested without orders
from some one in authority. Itisa mistake to allow any employee
in the office to order meters changed and tested.

METER RMDOM.

This room should not be accessible to any employees except
those of the meter department.

There should be in a well ighted corner of this room a work
bench with such tools and appliances as will be required in re-
pawnng and adjusting meters.

A substantial wooden rack should be erected agaiast a solid
wall, quite free from vibrations, where the meters may be hung
up 1n rows, by means of hooks or catches, fashioned to hold them
firmly 1n a level posiion,  Flexible wires ready to be inserted in
the binding posts of the mcters and short-cireniting plug de-
vices, allowing the cutting out of any meter without opening the
circuit, should also be provided. The mcters should be connect-
ed in yeries and the circuit, which must be of large wire, should
ass through a main switch and cut-out, a rheostat to ad-
just the voltage, a good dead-beat wall ampere meter and
amaster meter used as o standard in making tests.  There
should be also, connected across the circuit, a reliable voltmeter,
dead-beat if possible, and a bank of incandescent lamps of various
candle-powers, say 16, 10 and 3, 10 adjust the load.

The *“master meter ™ or * standard ™ should be tested once a
month.

The following dircctions for testing will be found uscful.  If the
master meter is a “ current ™ meter, proceed as follows;

1. Adjust the current to full load of meter.

2. Count the revelutions of the armature by means of the tell-tale
index at the top of the shaft or otherwise, for a number of
scconds, denending on 2 constant furnished by the makers
foreachs. »f meter. (This constant represents the time
taken by the armature for one revolution when a current of
onc ampere is passing) .

3. The revolutions should be counted for a number of seconds
cqual to several times the constants, in order to sccure
accuracy, and the revolutions counted duting that time, mul-
tiplicd by the constant of the meter and divided by the nuin-
ber of seconds, should equal the amperes passing through the
meter during the test.  If the amount is greater, the meter is
running fast, if l2ss, the meter is too slow.



